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METHOD AND APPARATUS FOR 
INTERLOCKING ENTRANCE OF 

UNMANNED DUMP TRUCK INTO WORK 
AREA 

TECHNICAL FIELD 

The present invention relates to a method and an appa 
ratus for preventing the entrance of an unmanned dump 
truck into a Work area, so that interference and collision 
betWeen vehicles are prevented, and the invention particu 
larly relates to a method and an apparatus for preventing the 
entrance of an unmanned dump truck When the unmanned 
dump truck enters the inside of a loading area Where a loader 
Works. 

BACKGROUND ART 

Conventionally, an unmanned dump truck driving system 
is Well knoWn as a system for transporting earth and sand by 
a dump truck in a Wide range of quarries or the like. The 
examples of the aforementioned unmanned dump truck 
driving system are as described beloW. Teaching a traveling 
course of an unmanned dump truck has been previously 
conducted by a speci?ed method, and the coordinate data at 
each predetermined distance on the traveling course, or at 
predetermined times, are stored in a storage device. During 
automatic traveling, the unmanned dump truck con?rms the 
current position at each predetermined sampling time, and 
the deviation betWeen the actual traveling position and the 
aforementioned traveling course data, as previously stored, 
is computed. The steering, vehicle speed, and starting and 
stopping of the unmanned dump truck are controlled to 
decrease the deviation, so that the unmanned dump truck is 
controlled to travel along the traveling course previously 
stored. 

Normally, at speci?ed positions in an unmanned dump 
truck driving system, a loading site is provided, in an 
excavating and quarrying site (commonly called a face, and 
hereinafter referred to as a face), Where earth and sand or the 
like are loaded into the rear deck of the unmanned dump 
truck, and an earth discharging site (commonly called a 
hopper, and hereinafter referred to as a hopper) is provided 
Where earth and sand or the like, Which have been loaded, 
are discharged. A plurality of unmanned dump trucks travel 
betWeen the loading site and the hopper along an automatic 
traveling course, and repeatedly conduct the operation of 
discharging the earth and sand or the like, Which have been 
loaded by a loader at the loading site, into the hopper. In such 
an unmanned dump truck driving system, in many cases, a 
plurality of unmanned dump trucks are traveling in close 
proximity to one another in a Working area, for example, a 
loading site, and it is important to prevent collision betWeen 
these unmanned vehicles. 

As a method relating to the prevention of collision, a 
method for controlling the traveling of an unmanned motor 
vehicle, such as an unmanned dump truck, is disclosed in, 
for example, Japanese Laid-open Patent Application No. 
5127746. FIG. 5 shoWs a traveling control method, in a 
loading area 91 around a face, Where a loader (Working 
vehicle) 92 Works. The unmanned dump truck 3 has position 
detecting means (not illustrated) for detecting its current 
position in a coordinate system on an automatic traveling 
course 96. The unmanned dump truck 3 travels 
automatically, With the speed, steering, and the like being 
controlled by a control means (not illustrated), so as to 
decrease the deviation obtained by comparing the course 
data, previously determined by teaching or the like, to the 
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2 
current position detected by the position detecting means. In 
one embodiment, a plurality of unmanned dump trucks 3, 
3a, and 3b are traveling on the same automatic traveling 
course 96. The unmanned dump truck 3 transmits its current 
position to other unmanned dump trucks 3a and 3b by means 
of a transmitter (not illustrated), and receives the current 
positions of the other unmanned dump trucks 3a and 3b by 
means of a receiver (not illustrated), so that they recogniZe 
the positions of each other. 
At the face, the loader 92 loads the unmanned dump truck 

3a at a predetermined position. FIG. 5 shoWs a situation in 
Which the unmanned dump truck 3a stops at a loading 
position 2. At this point, it is assumed that the other 
unmanned dump trucks 3 and 3b are approaching the 
loading position 2, traveling on the automatic traveling 
course 96a, leading to the face from the hopper. The control 
means of the unmanned dump truck 3 inputs the current 
position of the unmanned dump truck 3a by means of the 
receiver, and When it is determined that the unmanned dump 
truck 3a is in the loading area 91, the control means halts the 
unmanned dump truck 3 at a standby point 94 provided just 
before the entrance of the loading area 91 on the automatic 
traveling course 96a. When the preceding unmanned dump 
truck 3a runs along a loading course 96c, leading to the 
hopper, after completion of loading, and enters the inside of 
a designated area 95, provided on an automatic traveling 
course 96d, leading to the hopper, the unmanned dump truck 
3, at the standby point 94, starts and travels along an 
automatic traveling course 96b into the loading area 91. 
When the unmanned dump truck 3 at the standby point 94, 

judges that the preceding unmanned dump truck 3a has left 
the loading area 91 and is traveling on the automatic 
traveling course 96d, it starts from the standby point 94 and 
enters the inside of the loading area 91. Thereafter, the 
unmanned dump truck 3 reverses from the automatic trav 
eling course 96b and stops at the loading position 2. As 
described above, interference and collision among the 
unmanned dump trucks 3, 3a, and 3b, in the loading area 91 
are prevented. 

Normally, after the loading operation, the loader 92 in the 
loading area 91 cleans up spilled earth and sand and makes 
preparations for the next loading at the loading position 2. It 
the next unmanned dump truck 3 enters the inside of the 
loading area 91 during the aforementioned operations, there 
is a danger that an interference or a collision betWeen the 
unmanned dump truck 3 and the loader 92 may occur. 

HoWever, according to the aforementioned conventional 
method for preventing the entrance into a Working area by 
traveling control, the next unmanned dump truck 3 enters the 
inside of the loading area 91 even When the loader 92 has not 
completed the preparations for loading. Accordingly, the 
operator of the loader 92 has to conduct preparing operation 
While con?rming the position of the unmanned dump truck 
3, Which is advancing thereto. For this reason, the disad 
vantages of decreased operation ef?ciency of the loader 92, 
increased fatigue of an operator under excessive mental 
load, and greater risk of interference and collision With the 
unmanned dump truck 3 arise. 

SUMMARY OF THE INVENTION 

The present invention is made to eliminate the aforemen 
tioned disadvantages of the conventional art, and its object 
is to provide a method and an apparatus for preventing the 
entrance of an unmanned dump truck into a Working area, so 
that an interference and a collision betWeen unmanned dump 
trucks, or betWeen a Working vehicle and the unmanned 
dump trucks, are prevented. 
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Amethod and an apparatus for preventing the entrance of 
an unmanned dump truck into a Working area, according to 
the present invention, include setting and storing an auto 
matic traveling course of an unmanned dump truck; a 
Working area Which includes part of the automatic traveling 
course, and in Which a Working vehicle Works; a standby 
point located on the automatic traveling course and just 
before the Working area, Wherein the unmanned dump truck 
transmits and receives position coordinate data to and from 
another unmanned dump truck during automatic traveling on 
the automatic traveling course; traveling on the automatic 
traveling course after con?rming the position of each other; 
entering the inside of the Working area, or Waiting at the 
standby point; having a characteristic in that during auto 
matic traveling, the unmanned dump truck enters the inside 
of the Working area only When another unmanned dump 
truck is not in the Working area and the Working vehicle 
inside the Working area issues an entrance permission com 
mand. 

According to the aforementioned embodiment, When the 
unmanned dump truck is to enter a speci?ed Working area 
Within the automatic traveling course, the unmanned dump 
truck can enter the Working area only When another 
unmanned dump truck is not in the Working area and the 
Working vehicle in the Working area (for example, loader or 
the like) issues an entrance permission command. If either of 
the aforementioned tWo conditions is not satis?ed, 
speci?cally, if another unmanned dump truck is in the 
Working area, or if an entrance permission command is not 
issued, the unmanned dump truck is halted at the standby 
point, Which is provided just before the aforementioned 
Working area, until these tWo conditions are satis?ed. There 
fore an interference and a collision betWeen the unmanned 
dump trucks, or betWeen the unmanned dump trucks and the 
Working vehicle, are prevented. Therefore, operability of the 
Working vehicle in the Working area is improved, and the 
Working load on the operator of the Working vehicle can be 
reduced. 

Further, in the aforementioned con?guration, on setting 
the automatic traveling course, a round course return point 
may be set on the return Way, Where the unmanned dump 
truck heads for another Working area from the present 
Working area in a lateral direction from the standby point, 
Wherein the Working area may include the automatic trav 
eling course from the standby point up to the round trip 
return point. 

According to the aforementioned embodiment, the round 
trip return point is located on the aforementioned return Way 
in a lateral direction from the standby point, therefore it can 
be automatically set. Accordingly, the part of the automatic 
traveling course, Which is included in the Working area, can 
be easily set, and a precise and safe Working area can be set. 
As for the position “on the return Way in a lateral direction 
from the standby point”, a point on the return Way at a 
shortest distance from the standby point, or a point on the 
return Way, at a predetermined distance aWay from the 
standby point at a shortest distance from the standby point, 
is desirable. 
An apparatus for preventing the entrance of an unmanned 

dump truck into a Working area, according to the present 
invention, is an apparatus in Which an unmanned dump truck 
includes position detecting means for detecting the position 
of the unmanned dump truck traveling on an automatic 
traveling course, part of Which is included in a Working area 
for a Working vehicle; computing means for comparing the 
data of the aforementioned detected position to the position 
data previously stored and outputting commands to control 
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4 
the unmanned dump truck; traveling control means for 
controlling the unmanned dump truck based on the control 
commands; and a transmitter/receiver for transmitting the 
aforementioned position data, Which are detected based on 
a command from the computing means, and for receiving the 
position data of another unmanned dump truck. The travel 
ing control means alloWs the unmanned dump truck to enter 
the inside of the Working area When another unmanned 
dump truck is not in the Working area, Wherein the Working 
vehicle in the Working area has an entrance permission 
means. The computing means outputs a control command to 
the traveling control means to alloW the unmanned dump 
truck to enter the Working area only When another unmanned 
dump truck is not in the Working area and the entrance 
permission command for the unmanned dump truck is 
provided by the entrance permission means. 

According to the aforementioned con?guration, the 
unmanned dump truck enters the Working area only When 
another unmanned dump truck is not in the Working area and 
the entrance permission command is provided, therefore an 
interference and a collision in the Working area can be 
prevented, operability of the Working vehicle can be 
improved, and the load on the operator of the Working 
vehicle can be reduced, as in the aforementioned method of 
the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of an apparatus for preventing 
the entrance of an unmanned dump truck in accordance With 
the present invention; 

FIG. 2 is a schematic plan vieW of an automatic traveling 
course in accordance With the present invention; 

FIG. 3 is a How chart of a method for preventing the 
entrance of an unmanned dump truck in accordance With the 
present invention; 

FIG. 4 is a block diagram of an apparatus for preventing 
the entrance of an unmanned dump truck in accordance With 
another embodiment of the present invention; and 

FIG. 5 is a schematic plan vieW of an automatic traveling 
course in accordance With the conventional art. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

A preferred embodiment of the present invention Will be 
described in detail beloW With reference to the attached 
draWings. In the present embodiment, as FIG. 2 illustrates, 
a loader 92 is shoWn as an eXample of a Working vehicle, and 
a loading area 91 Where the loader 92 Works is an eXample 
of a Working area for the Working vehicle. 

FIG. 1 illustrates a block diagram of an embodiment of an 
unmanned dump truck 3 and the loader 92. A computing 
means 11, of the unmanned dump truck 3, controls the entire 
automatic traveling, and can be primarily composed of an 
ordinary computer system, for example, a micro computer. 
A position detecting means 12 detects the position of the 
unmanned dump truck 3, in a coordinate system, on an 
automatic traveling course, and outputs the position data to 
the computing means 11. In the position detecting means 12, 
there are means for detecting an absolute coordinate 
position, by a GPS system or the like, and means for 
obtaining a relative coordinate position, from a knoWn 
reference position, by computation, based on traveling direc 
tion data detected by a gyro or the like, and traveled distance 
data detected from the rotational frequency of Wheels or the 
like. A traveling control means 14 controls the steering, 
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vehicle speed, braking, and the like, of the unmanned dump 
truck 3, based on a command from the computing means 11. 
Speci?cally, the traveling control means 14 conducts, for 
example, steering control by a steering control motor, 
vehicle speed control by a transmission control valve and an 
acceleration control valve, braking control by a brake cyl 
inder control valve, and the like. 

Further, a memory means 15 stores coordinate data for an 
automatic traveling course 96 (see FIG. 2) at predetermined 
times, Which are previously set by teaching or the like. 
During automatic traveling, the computing means 11 outputs 
a command to the traveling control means 14 to decrease the 
deviation betWeen the stored coordinate data and the posi 
tion data detected by the position detecting means 12. 
Thereby the traveling control means 14 controls traveling by 
controlling the steering, vehicle speed, braking and the like 
of the unmanned dump truck 3. A transmitter/receiver 13, of 
the unmanned dump truck 3 transmits the position data of 
the unmanned dump truck 3 to another unmanned dump 
truck 3a, Which is inputted from the computing means 11 
(see FIG. 2). The transmitter/receiver 13 receives the posi 
tion data of the unmanned dump truck 3a from the 
unmanned dump truck 3a, and outputs the same data to the 
computing means 11. The transmitter/receiver 13 further 
receives an entrance permission command from the loader 
92. The position coordinate data and each command may be 
transmitted or received by the transmitter/receiver 13 via a 
monitoring station 30, provided at a predetermined position 
Within the unmanned dump truck driving system, or they 
may be directly transmitted or received Without being 
relayed to the monitoring station 30. 

In the loader 92, a computing means 21 controls the 
transmission to and reception from the unmanned dump 
truck 3, and is composed of an ordinary computer system 
similar to the computing means 11 of the unmanned dump 
truck 3. The computing means 21 transmits and receives 
command signals and position data to and from the com 
puting means 11 via the transmitter/receiver 23 of the loader 
92 and the transmitter/receiver 13 of the unmanned dump 
truck 3. An entrance permission sWitch (entrance permission 
means) 22 is a sWitch for the driver of the loader 92 to permit 
the entrance of the unmanned dump truck 3 into the loading 
area 91 (see FIG. 2). The computing means 21 inputs an 
actuating signal from the entrance permission sWitch 22, and 
transmits the entrance permission signal via the transmitter/ 
receiver 23 When the actuating signal is set to “On”. A 
standby vehicle indicator 24 indicates that the unmanned 
dump truck 3 is on standby at a standby point 94 (see FIG. 
2) just before the loading area 91. The computing means 21 
produces a decision based on the position data of each of the 
unmanned dump trucks 3 and 3a, Which is received therein, 
and indicates that the unmanned dump truck 3 is on standby 
With the standby vehicle indicator 24, When the unmanned 
dump truck 3 is at the standby point 94. The indication may 
be given, for example, by using a lamp, or by shoWing a 
message on a graphic display device, such as a CRT. 

FIG. 2 is an example of the automatic traveling course 96, 
Wherein a plurality of unmanned dump trucks 3 and 3a are 
automatic traveling along the automatic traveling course 96 
betWeen a loading site 2 and an earth discharging site 
(another Working area) 1. FIG. 2 shoWs a situation With tWo 
unmanned dump trucks 3 and 3a to simplify the explanation, 
but the same explanation is applicable for a situation With 
three or more unmanned dump trucks. The loader 92 Works 
in the vicinity of the loading position 2 at the face, Wherein 
the Working area of the loader 92 is designated as the loading 
area 91. The standby point 94 is provided at a position just 

10 

15 

25 

35 

45 

55 

65 

6 
before the loading position 2, on the Way along the auto 
matic traveling course 96, leading to the loading position 2 
from the earth discharging site 1. A round trip return point 
97 is provided on the automatic traveling course 96, leading 
to the earth discharging site 1, from the loading position 2. 
The round trip return point 97 corresponds to an exit point 
from the loading area (Working area) 91. In this 
embodiment, the area, Which is in the vicinity of the auto 
matic traveling course 96, from the standby point 94, via the 
loading position 2, to the round trip return point 97, is called 
the loading area 91. 
The location of the standby point 94 is set during 

teaching, and a predetermined halting position is stored as 
the standby point 94 on the course, Wherein forWard move 
ment is taught from the earth discharging site 1 to the 
loading position 2. The location of the round trip return point 
97 may be obtained by computation, for example, as the 
position Which is on the return Way of the automatic trav 
eling course 96, leading to the earth discharging site 1, from 
the loading position 2, and Which is in a lateral direction 
from the standby point 94 (in FIG. 2, directly above the 
standby point 94). Speci?cally, after calculating the distance 
betWeen each point on the automatic traveling course 96, 
from the loading position 2 to the discharging site 1 and the 
standby point 94, the point having the shortest distance from 
the standby point 94 may be the round trip return point 97. 
The location of the round trip return point 97 may be also a 
point on the return Way at a predetermined distance from the 
standby point having the shortest distance from the standby 
point 94. The present embodiment has a method in Which the 
loading area 91 is set during teaching as described above, 
but it is not restricted to this method. It is suitable to apply 
other methods, for example, in Which the total teaching 
course data are read into an editing device (a personal 
computer or the like), Which is installed in a predetermined 
place, after the completion of teaching, by Writing the data 
to an IC card or the like, or by using data communications, 
in Which the loading area 91 on the course data is designated 
by means of the course data edit function of the personal 
computer. 

Next, based on the flow chart in FIG. 3, the operation of 
the present embodiment is explained With reference to FIGS. 
1 and 2. FIG. 3 shoWs a method for preventing the entrance 
of the unmanned dump truck 3 into the loading area 91. It 
should be noted that each step number is shoWn With a 
preceding “S”, for example, “Step 1” is shoWn as “S1” in the 
folloWing flow chart. 

S1: After leaving the earth discharging site 1, the com 
puting means 11 of the unmanned dump truck 3 compares 
the current position data, detected by the position detecting 
means 12 to the course data, previously stored in the 
memory means 15, and outputs steering and vehicle speed 
commands to the traveling control means 14, so as to 
decrease the deviation betWeen the above data. Thus, the 
unmanned dump truck 3 heads for the loading area 91, from 
the earth discharging site 1, along the automatic traveling 
course 96. At the same time, the current position data of the 
unmanned dump truck 3 is transmitted to another unmanned 
dump truck 3a, or the like, and the loader 92, via the 
transmitter/receiver 13. When the unmanned dump truck 3 
approaches the standby point 94, just before the position 
Where the unmanned dump truck 3 enters the loading area 
91, the computing means 11 outputs a braking command to 
the traveling control means 14 to decelerate the unmanned 
dump truck 3, and halts the dump truck 3 When it reaches the 
standby point 94. 

S2: The computing means 11 receives the position data of 
another unmanned dump truck 3a, or the like, by means of 
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the transmitter/receiver 13, and determines Whether another 
dump truck 3a, or the like, is inside the loading area 91. 
When another unmanned dump truck 3a, or the like, is 
therein, control is returned to the beginning of S2 to Wait 
until the dump truck 3a, or the like, leaves the loading area 
91. When the dump truck 3a, or the like, is not therein, a 
command is given to proceed to S3. 

S3: The computing means 11 determines Whether an 
entrance permission command has been received from the 
loader 92 via the transmitters/receivers 23 and 13. When the 
permission command is not received, control is returned to 
the beginning of S3 to Wait until the entrance permission 
command is received. When the permission command is 
received, a command is given to proceed to S4. The entrance 
permission command is transmitted by the driver of the 
loader 92. Speci?cally, before transmitting the entrance 
permission command, the operator of the loader 92 con?rms 
the completion of the preparations for the neXt loading 
operation and checks Whether the unmanned dump truck 3 
on standby is at the standby point 94, by looking at the 
standby vehicle indicator 24. When the unmanned dump 
truck 3 is at the standby point, the driver of the loader 92 
manipulates the entrance permission sWitch 22. The com 
puting means 21 then transmits the entrance permission 
command from the transmitter/receiver 23 and permits the 
entrance of the neXt unmanned dump truck 3 into the loading 
area 91. 

S4: The computing means 11 outputs a starting command 
to the traveling control means 14 and alloWs the unmanned 
dump truck 3 to enter the inside of the loading area 91. The 
computing means 11 alloWs the unmanned dump truck 3 to 
travel along the automatic traveling course 96 until it 
reaches the loading position 2, Where the computing means 
11 stops the unmanned dump truck 3 by issuing a braking 
command. 

Thus, an interference and a collision betWeen the 
unmanned dump trucks 3 and 3a, or the unmanned dump 
trucks 3 and 3a and the loader 92, in the loading area 91, can 
be prevented, and the traveling safety of the unmanned 
dump trucks 3 and 3a is improved. It should be noted that 
the present invention is not limited to an application in a 
loading area 91, but is applicable to any situation Wherein 
interference betWeen vehicles is prevented in Working areas, 
for example, at an earth discharging site 1 and the like. 

In the aforementioned embodiment, the computing means 
11, Which controls the entire automatic traveling of the 
unmanned dump trucks 3 and 3a, based on the position data 
of the unmanned dump trucks 3 and 3a and the entrance 
permission command, is located in the unmanned dump 
trucks 3 and 3a, but the location is not limited to the above. 
For example, as illustrated in FIG. 4, a computing means 25 
may be disposed in a manned ground monitoring station 
30A, provided in the unmanned dump truck driving system, 
or in the loader 92. In this embodiment, the computing 
means 25 comprises the computing means 21, to Which the 
aforementioned entire automatic traveling control function 
of the computing means 11 is added. The ground monitoring 
station 30A or the loader 92 includes the transmitter/receiver 
23; the entrance permission sWitch 22, Which is manipulated 
by an operator; and the standby vehicle indicator 24, as Well 
as the memory means 15, for storing the course data of the 
automatic traveling course 96. MeanWhile, the unmanned 
dump trucks 3 and 3a have computing means 11a, Without 
the aforementioned entire automatic traveling control 
function, instead of the computing means 11 shoWn in FIG. 
1, and omits the memory means 15 in FIG. 1. 

In the aforementioned embodiment, the computing means 
25 outputs a command to the traveling control means 14, via 
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8 
the transmitters/receivers 23 and 13 and the computing 
means 11a, so as to decrease the deviation betWeen the 
course data stored in the memory means 15 and the position 
data detected by the position detecting means 12. When the 
unmanned dump truck 3, on standby, is at the standby point 
94, and if the entrance permission command, notifying that 
another unmanned dump truck 3a is not inside the loading 
area 91, is outputted from the entrance permission sWitch 22, 
the computing means 25 issues a starting command to the 
traveling control means 14 of the unmanned dump truck 3, 
via the transmitters/receivers 23 and 13 and the computing 
means 11a, and alloWs the unmanned dump truck 3 to enter 
the loading area 91. 

INDUSTRIAL APPLICABILITY 

The present invention is useful as a method and an 
apparatus for preventing the entrance of an unmanned dump 
truck into a Working area, so that an interference and a 
collision betWeen unmanned dump trucks, or betWeen a 
Working vehicle and unmanned dump trucks, can be pre 
vented. 
What is claimed is: 
1. An apparatus for preventing the entrance of an 

unmanned dump truck into a Working area comprising: 
position detecting means for detecting a position of said 
unmanned dump truck on an automatic traveling 
course; 

memory means for storing position data corresponding to 
coordinate locations along said automatic traveling 
course; 

traveling control means for controlling said unmanned 
dump truck; 

entrance permission means for outputting an entrance 
permission command; 

a ?rst transmitter/receiver for transmitting said position 
data, detected by said position detecting means; for 
receiving position data of another unmanned dump 
truck; and for receiving said entrance permission com 
mand; 

?rst computing means for storing said position data in 
said memory means; for comparing data outputted from 
said position detecting means to thus stored position 
data; for outputting control commands to said traveling 
control means; for controlling the transmitting and 
receiving of said ?rst transmitter/receiver; and for 
determining Whether another unmanned dump truck is 
Within said Working area; 

a standby vehicle indicator for providing a standby 
vehicle indicator signal indicating that said unmanned 
dump truck is at a standby location on said automatic 
traveling course; 

a second transmitter/receiver for transmitting said 
entrance permission command and receiving said 
standby vehicle indicator signal; and 

a second computing means for controlling the transmit 
ting and receiving of said second transmitter/receiver; 
for sensing the state of said entrance permission means; 
and for changing the state of said vehicle standby 
indicator; 

Wherein said apparatus alloWs said unmanned dump truck 
to enter said Working area only When said another 
unmanned dump truck is not in said Work area and said 
entrance permission command has been received by 
said ?rst computing means, and 

said position detecting means, said ?rst computing means, 
said ?rst transmitter/receiver, said traveling control 
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means, and said memory means are disposed in said 
unmanned dump truck. 

2. An apparatus for preventing the entrance of an 
unmanned dump truck into a Working area, as claimed in 
claim 1, 

Wherein said second transmitter/receiver, said second 
computing means, said entrance permission means, and 
said standby vehicle indicator are disposed in a Work 
ing vehicle in said Working area. 

3. An apparatus for preventing the entrance of an 
unmanned dump truck into a Working area, as claimed in 
claim 1, 

Wherein said second transmitter/receiver, said second 
computing means, said entrance permission means, and 
said standby vehicle indicator are disposed in a manned 
ground monitoring station. 

4. An apparatus for preventing the entrance of an 
unmanned dump truck into a Working area comprising: 

position detecting means for detecting a position of said 
unmanned dump truck on an automatic traveling 
course; 

memory means for storing position data corresponding to 
coordinate locations along said automatic traveling 
course; 

traveling control means for controlling said unmanned 
dump truck; 

entrance permission means for outputting an entrance 
permission command; 

a ?rst transmitter/receiver for transmitting said position 
data, detected by said position detecting means; for 
receiving position data of another unmanned dump 
truck; and for receiving said entrance permission com 
mand; 

?rst computing means for outputting control commands 
to said traveling control means, for controlling the 
transmitting and receiving of said ?rst transmitter/ 
receiver, and for determining Whether another 
unmanned dump truck is Within said Working area; 

a standby vehicle indicator for providing a standby 
vehicle indicator signal indicating that said unmanned 
dump truck is at a standby location on said automatic 
traveling course; 

a second transmitter/receiver for transmitting said 
entrance permission command and receiving said 
standby vehicle indicator signal; and 

a second computing means for storing in said memory 
means said position data corresponding to coordinate 
locations along said automatic traveling course; for 
comparing data outputted from said position detecting 
means to thus stored position data; for controlling the 
transmitting and receiving of said second transmitter/ 
receiver; for sensing the state of said entrance permis 
sion means; and for changing the state of said vehicle 
standby indicator; 

1O 

15 

25 

35 

45 

55 

10 
Wherein said apparatus alloWs said unmanned dump truck 

to enter said Working area only When said another 
unmanned dump truck is not in said Work area and said 
entrance permission command has been received by 
said ?rst computing means, and 

said position detecting means, said ?rst computing means, 
said ?rst transmitter/receiver, and said traveling control 
means are disposed in said unmanned dump truck. 

5. An apparatus for preventing the entrance of an 
unmanned dump truck into a Working area, as claimed in 
claim 4, 

Wherein said second transmitter/receiver, said second 
computing means, said entrance permission means, 
said memory means, and said standby vehicle indicator 
are disposed in a Working vehicle in said Working area. 

6. An apparatus for preventing the entrance of an 
unmanned dump truck into a Working area, as claimed in 
claim 4, 

Wherein said second transmitter/receiver, said second 
computing means, said entrance permission means, 
said memory means, and said standby vehicle indicator 
are disposed in a manned ground monitoring station. 

7. A method for preventing the entrance of an unmanned 
dump truck into a Working area, comprising the steps of: 

setting an automatic traveling course; 

storing location data, corresponding to said automatic 
traveling course; 

transmitting position data corresponding to the location of 
said unmanned dump truck along said automatic trav 
eling course, from said unmanned dump truck to other 
unmanned dump trucks; 

receiving position data corresponding to the location of 
one of said other unmanned dump trucks by said 
unmanned dump truck; 

traveling said unmanned dump truck along said automatic 
traveling course; 

stopping said unmanned dump truck at a standby vehicle 
location Whenever at least one of said other unmanned 
dump trucks is in said Working area and an entrance 
permission command has not been received by said 
unmanned dump truck; and 

permitting said unmanned dump truck to enter said Work 
ing area only When no other unmanned dump trucks are 
in said Working area and an entrance permission com 
mand has been received by said unmanned dump truck. 

8. A method for preventing the entrance of an unmanned 
dump truck into said Working area, as claimed in claim 7, 
further comprising the step of: 

heading said unmanned dump truck to another Working 
area from said Working area in a lateral direction. 


